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1、利用 STM 研究了 FSN 分子在 Au(111)表面形成的自组装膜的微观结构。利






膜的应用提供了一种好的选择。AFM、接触角和 XPS 实验表明 FSN 分子
以亲水端向内，疏水端向外的方式吸附在 Au(111)表面。而且，自组装膜的
厚度信息表明，FSN 在 Au(111)表面以竖直的方式吸附。FSN 分子碳氟链
的刚性在形成自组装膜的过程中起着重要作用。FSN 分子与基底之间合适














2、以 Au(100)作为基底，研究氟表面活性剂 FSN 在 Au(100)表面形成的自组装膜











构会移去，由于 Au 原子在 FSN 分子的作用下具有很好的流动性，因此重构
移去产生的 Au 原子会并入台阶边缘，从而在大范围内形成平整并且没有 Au
岛存在的自组装膜。与 FSN 属于同一系列的表面活性剂，但链长较短的 FSO
分子能在 Au(100)表面形成与 FSN 结构相似的自组装膜。由于短链使分子间
的作用力减弱，因此 FSO 自组装膜的褶皱结构处会出现有规律的分子缺失，
并且更易于形成褶皱结构。AFM 实验和接触角测量表明 FSN 分子以亲水端
吸附在 Au(100)表面并形成单层膜。 
3、利用 ECSTM 和电化学技术研究 Au(111)和 Au(100)表面 FSN 自组装膜的结构
和电化学行为。主要结论如下：在双电层区，FSN 自组装膜的结构和空气中
一样，以(√3×√3)R30°的结构吸附在 Au(111)电极表面，大范围的 ECSTM
图像呈现出平整的表面。FSN 在-0.3V 发生还原并脱附；在 1.2V 发生氧化并
脱附，FSN 的吸附导致 Au(111)电极的氧化电位正移。在 Au(100)电极表面，
FSN 自组装膜在双电层区较负电位处发生相变。表面积累的负电荷弥补了
FSN 分子间的排斥作用，FSN 倾向于以更为紧密的方式吸附在 Au(100)表面，
从而使 FSN 调节在 Au(100)电极表面的吸附位置，导致褶皱结构消失，FSN
自组装膜结构更加均一。Au(100)表面 FSN 自组装膜在-0.35V 电位下还原，




















Surface self-assembly of organic molecules is an attractive way to functionalize 
solid surfaces. Scanning Tunneling microscopy is a powerful tool and has been wildly 
used in the investigation of SAMs. By designing and choosing different 
self-assembled molecules, surface with different properties such as wettability, 
adhesion, and lubricity can be obtained. In recent years, SAMs based on physically 
natured surface-molecule interaction have attracted increasing attention, motivated by 
their potential applications in lubrication, thin film-based electronic devices, and 
novel molecular devices. Preparing SAMs with different molecules is highly desirable, 
which would benefit wider applications of the SAMs. However, because of weakness 
of SAMs, such as the weak interaction of physical adsorbed SAMs and the defects in 
chemical adsorbed SAMs, the applications of SAMs are insufficient. 
In view of the current research status and the problems encountered in the SAMs, 
we used Electrochemistry and STM to study the structure of FSN on Au single crystal. 
The main research contents and conclusions are listed as follows: 
1、Using STM, AFM and Contact angle and XPS to characterize the structure of 
Nonionic Fluorosurfactant Zonyl FSN SAMs on Au(111). The results revealed 
that the FSN forms SAMs on Au(111) with very large domain size and almost no 
defects. A (√3×√3)R30°arrangement of the FSN SAM on Au(111) is 
observed, which hydrophobic tails out to the air. The SAMs show excellent 
chemical stability and last for at least a month in atmospheric conditions. This 
kind of SAMs provides a comprehensive application. Furthermore, The 
experiment of AFM、Contact Angle、XPS demonstrated that the formation of FSN 
molecules is hydrophilic tails molecules toward the Au(111) substrate and the 
hydrophobic tails toward air. In addition, the rigid nature of FSN molecular 
performed an important role in the process of SAMs. The suitable force between 
FSN and the movement characteristic of FSN are the key factors for forming 















2、Using STM, AFM and Contact angle to characterize the SAMs on Au(100). The 
results revealed that the FSN forms SAMs on Au(100) are unique and different 







  arrangement of the FSN SAM on 
Au(100) is observed. Because of the short distance of [011] direction in Au(100) 
surface, the structure of the FSN SAMs on Au(100) existed more defects when 
compared it with FSN on Au(111). And we also found the movement of Au atoms 
in the Au(100) surface. Furthermore, the length of SAMs molecule can affect the 
formation of SAMs. The SAMs of FSO, which less length than FSN, can form a 
SAMs content more defect, which present as molecules missing. The experiment 
of AFM、Contact Angle、XPS demonstrated that the formation of FSN molecules 
is hydrophilic tails molecules toward the Au(100) substrate and the hydrophobic 
tails toward air. 
3、By employing cyclic voltammetric and ECSTM measurements, we study the 
behaviors and properties of FSN on Au(111) and Au(100). And try the primary 
experiment of deposited Cu metal layer on the SAMs. The results revealed that 
FSN formed a same formation as it did in air at double layer range, a (√3×√
3)R30°arrangement of the FSN SAM on Au(111) is observed. The SAMs was 
deoxidized and desorbed at -0.3V, oxidized and desorbed at 1.2V, and the 
adsorption of FSN can delay the oxidation of Au(111) surface. On Au(100) 
substrate, the FSN SAMs has an formation change in order to form a more 
denseness formation at double layer range, which ascribed to the congregation of 
negative charge. The SAMs was deoxidized and desorbed at -0.35V, oxidized and 
desorbed at 1.2V, and the adsorption of FSN can delay the oxidation of Au(100) 
surface. 
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